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<d 1^^^ -fi-S-l^tl ^ Jl^£- (vascular 

endothelial growth factor, '°1*> 'VEGF'S ^H 1 ^) ^sfls}-^ 

^ l^^tangiogenesisH^ 71^2} ^ Jl^Ei Afls _o. ^c] ^ 

^S]^ -%r°]5L. ^^91 7flSflSl 3-?-, *1 ™fl M" 7] 

■&°] ^^Itt ^°1H ^1 -fKEsM, ^itr ^ ^^£r ^1.9. 

^ Al7]^ ^oflAi ^.sfl*} 7l#°V 7 >^l^ f «1 lJH>HSr A] 

^•£#14 ^#Htr^ sj^ofl Sl*fl- ^SMl S^^Jl StWLoitta, L. 
A. et al., Cell, 64. 327 (1991)). 

(Kohn, E. C. et al . . Proc. Natl. Acad. Sci. USA, 92, 1307 (1995); 
Folkman, J. et al . . Science. 235, 442 (1997); Risau, W., Nature, 386, 671 
(1997)). 21 *h m.^. oj^.*v ojo^ 7 }^7\] f>}JL, ^oloj-o^ 
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^^o]^ AV^o] i>^^nf(Hanahan, D. et al . , Cell, 86, 353 (1996); 
Skobe, M. et al., Nature Med., 3, 1222 (1997)). 6 W£S. ^ 

£ ^°o to l ^ 2 mm o1a o >o) ^ 7ls aV^^ ^ 

Z.£\ ^aI-aV-.^. ^ei^fl ^ ^ oi^ Aflj^ *g^ 0 ) ^ 

30} ^ol^.(Fidler, I. J. et al . , Cell, 79, 185 (1994)), S?V 

(Biood, C. H. et al . , Biochem. Biophys. Acta., 1032 . 89 (1990)). 

c D} ]_o cj-^ oM1^7> 31 # ^iJitf HB>^ #^^o] ^ 

£4 ^ 7Mli sa<H*l j=lo^ %v<^Mll-^ ^H^# J±S}t^ 3 

31^ ^<?1°1 £ <y-^|5L^ t^^^r Cfltb <SM1^ vflAj ^ = cq ~. 

^^-% V *r 71^ <£*|i^ 

-§-*> -f^-a- a>^-i-^ s.^ai^ ^^-t°i 

^JL Bur rows, F. J. et al . , Pharmac. Ther., 64, 155 (1994)). 
A <8*fl MHH^ <0 ^£f^ (angiogenic factor)^ 

(ami angiogenic factor )1-°1 ^^^1 ^*fl ^1 ^^<>1 

2 
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3. *h-§-^r*l ^^^-(Bussolino, F. et al . , Trends. Biochem. Sci., 22, 251 
(1997)). tiV^, ^31)45. 3L = £-(VEGF)£: /a Wfro^H #^^r ^^HlS. 

tl*f5- ^-g-^r^Gospodarowicz, D. et al . , Proc. Natl. Acad. 
Sci., USA, 86, 7311 (1989)), -f-^* ^7>*1 (Leung, D. W. et 

al., Science, 246, 1306 (1989)), ^#^3* j'/j k;>cH1 

^ -fKESV^- ?A°-S. ^(Plouet, J. et al . , EMBO J., 8, 3801 

(1989)). 

VEGF^r <d -n-^ ?>}^S- (hypoxia)* 

i*>t]: ^° 0 t^ ^ofl o^«H ^o] -fKES^, ojl- ^til*>^ <y^> ^MlilrSl 

tr ^-8: -f-*fl I* 3 a} Connolly, D. T. et al . , J. Biol. Chem. 264, 

20017 (1989); Kim, K. J. et al., Nature 362, 841 (1993)). VEGF^ SflSrH 
(heparin)*!- ^^V 13 } , PIGF(placental growth factor)2f 

PDGF(p late let -derived growth factor)^ oJ-nl^Aj- ^<g#sj -fl-A^-g. Ji°]t} 
(Gonn, G. et al . , Proc. Natl. Acad. Sci., USA, 87, 2628 (1990); Keck, 
P.I. et al., Science. 246, 1309 (1989); Magi i one, D. et al . , Proc. Natl. 
Acad. Sci., USA, 88, 9267 (1991)). 5£tr, VEGFfe ^l-eM^M] 
121, 165, 189 U A 206 ?]\9] o\v}^^- 7}x}±r ^EflS IJ-^UH 

3 




F 



r~ q q / A p ry r) n 



(Tischer, E. et al . , J. Biol. Chem. , 266 / 11947 (1991)), °1 # VEGFm^r 
31 heparin) -4 $H=4. 

VEGF^r ifl^lItJ ^-ol^A^. *MMfl(KDR/Flk-l, 

Flt-l)^ lth§- ^tb I^^o] #^-g- M-Ej-ifl^- c-fl 

3°-^. <£s^ SitKMillauer, B. et al., Cell, 72, 835 (1993), De 
Vries, C, et al . , Science 255, 989 (1992)). wfl 

(vasculogenesis)^ VEGF^ f^S.^ vflsMlS. ^^SL*^ =l 

^r^-^ll-^ ^*>^1?1 3^ ^^(Fong, G.h. et al., Nature, 376, 66 

(1995); Shalaby, F. et al . , Nature, 376, 62 (1995); Carmeliet, P. et al . , 
Nature, 380, 435 (1996); Ferrara, N. et al., Nature, 380, 439 (1996)), <£ 
M]S.o\] VEGFH- ^1^* <^Mli^ ^^l(Zang, H. T. et al . , 

J. Natl. Cancer Inst., 87, 213 (1995)) ^ VEGF^ ^ 
(neutralizing monoclonal antibody)^ F-lt-1 ^HMfl^l ^ofl QvV oj- ^S<5] 
^^^*fl(Kim, K. J. et al . , Nature, 362, 841 (1993), Goldman, C. K. et. 
al.. Proc. Natl. Acad. Sci., USA, 95, 8975 (1998)) f-S] ^ 
sl^cf. VEGF^l 41 ^r^H f^i^o] ^- ^o]^ 

n*eH, VEGF^f H ^r-M^ *i^Rr VEGF°1 -frSL*} 

^ 41 l#<g^-§- ^fl^ ^ .SM- £<L> °>MS->, VEGF-ir £-wl*Rr <&M)^s] ^ 
^Sfl§ t=- ^°]^r(Mar tiny-Baron, G. et al., Curr. Opin. 
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Biotechnol., 6, 675 (1995)). 

£ -tl ^ «?H|3^ ^o]^- ^tfl^V ^ 

VEGF ^^-8- ^^=1- 3}^ ZL 

£ la^ VEGF°1 125 IS. 5.*}& 3f-<*)5. ^-M^H] s)^o S oj^cq ejj 
-n-sfltt ^^^MliC human umbilical vein endothelial cell)°fl 

£ lb^r VEGF^l I25 I5. VEGF ^£^1 ^^^^5. <?1#^ 

S. lc^ 51 lb°1M ^^1- ^-7H^f^(Scat chard) ^-*H % 

^ *ftZ. S.^} ^7}7| ^^-9] ^-g-afl7> #*fl^-§: & o]^ ^ ^o) 
£ 2^r ^El= *|<g £^-#-3- oj-g-sl-^ VEGF^l- J2. ^r-M#£] 

°l-g-^-°i VEGF3 x^fl 24?} 
£ 3b^ ^ «!*fl 2*1- 7ii*H = 2 *> ^33= 



PCT7FJ;9 9/ 0 0 7 9S 



5}o] u. S ^l- o]^-^r>^ VEGF^l *\$\ ^ 0 1^, 

£ 4^ 3^HH 7># VEGF J±9J ^ v !t 

* Cib ^.2-3. ^, ^= £^-#<>l VEGF ^4 

5^ ^ 127]-*] ^El^o) VEGF3]- zz. ^-g.*fl#<s] ^ 

VEGF ^ bFGF^ ^-M1?J: v]z]$r 

S. 7^ H°J 1, >H°I 2 ^ *i<l 3^ sgE^ 2*1^1 VEGF M ^^*> 
^ ^£7} 3 ^ = S]*M 3*fl^ ^3* SL^^- 

£ 8^ *\<£ 12] igEl = 7> VEGF^l ^^>^ ^S.7> ^£] VEGF ^ 
ofqe]- *l<g ! 2 ^ ^ 32] 3gE]JEL zvzvofl o]*fl ^«fl^^r 

£ 9^ is] ^e!h.7> c^e^M oj^cq vEGF^f n. ^-g-*fl?j5] 
ItMl <3$-§- ^l^ojji, 

£ lOaxr *\<& i, A^<g 2 ^ ^il 3^] .^El=7> VEGF^l -fKE^Rr 1^ 

£ lObrr aj-igs] ^3 = «■ ^5.3] ^iM" £ 

2}- 41 5. s] ^#*]sfl7l- ^bIh. s]. 33301 =-^6fl o]*l] Qjo^ ^oj ofq^ 

3£ S}- 0 J*]- 5JolJl. 



raffcS 9/00796 



S. 11^ *\<& is] ^2=7} VEGF^l '^1 sfl -a-IES]^ ^77] Zj-BH)^ X\ 

£ 12^ 1, *|<* 2 ^ 3^ ^^c 7l . VEGF* -g-«l*Hr 

£ 13-8: ^ = 7} ^1112] 3 

iL^Sr 

^*fl% v * 

£ 15afe -*i<l 1^ ^-E.7} 3^1 ^l^-oi. 

£ 15b^r 1^ ^ = 7f Ul^-ofl ojAlsl ol^cq 4£5] 

£ ^oflA^ VEGF *^-§: *i*fl*Hfr 41 3. £ ^ElJEL* -g-B^l $l*r 
c*}, ^2}<H ^^(combinatorial 1 ibrary)^.^ ^ ^#^d 

£ ^-g- 3^*r^r wJ-^-g; ol-g-^^KGho, Y. S. et al., Cancer Res., 57, 
3733 (1997): Park, J. Y. et al.. Endocrinology, 138. 617 (1997)). 

7 



PCTTt: 3 9 / 0 0 7 96 



0 ej. ^sI-jl ^^-l-s M-^^l XS. K^\^, 

0X2X3X4X5X5, X1OX3X4X5X6 s\o] 114(6 x 19) ^1-* ^*>51^. 

^-71 ^JE. ° ^ A-j-f ^^-#^^-Ei VEGF7]- ^7fl*>^- 

Bltb^f. •& ^ V ^<H1^^ «fl°j=^ %^ 4S<*H Ws- 

(labeled) VEGF 9\ ^3:= >H1 ^^1"* ^ #-§-*l \+ 

^, £^-*>*l ^ VEGF^r *fl7i*>:n. m^:^ 4 

^-515. VEGF7> A>A]o) ^-g-^Hl ^^-s]^ ^ = ^"Hl 

^71^ tf^^H ^JEL £^"#£r n #*W^ 

3-57fl ^ oj.nl ^.03. ^-^slJi zl ^41- *>7l a 1^1 q-Ej-iflSJcK 
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VEGFfif ^-g-Sfl^l ^ 2:*>t!- ^4 3 'M, ^11 

71 Vis}- e]-o]Aioi o. ^-oi^^cf(£ 4 %^). 



< 5. 4 > 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


1(R)-N 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


2(K. R, H) 


K 


R 


H 


K 


R 


H 


K 


R 


H 


K 


R 


H 


3(K. R) 


K 


K 


K 


R 


R 


R 


K 


K 


K 


R 


R 


R 


4(R) 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


5(K, R) 


K 


K 


K 


K 


K 


K 


R 


R 


R 


R 


R 


R 


6(R)-C 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


R 


IG 50 (^M) 


3.4 


6.0 


>20 


8.5 


4.5 


>20 


6.5 


2.0 


>20 


7.8 


3.8 


>20 
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£ ^-3^ ^7} 127fl^ t}A] *V«i VEGF^f ^-Ml^ 

^ SAV^: a^ 1^ ^ = (NH 2 -Arg-Arg-Lys-Arg-Arg-Arg- 

CONH 2 ), 2^ ^El^.(NH 2 -Arg-Lys-Lys-Arg-Lys-Arg-C0NH 2 ) 3-^3. 3^ 

3gB)^(NH 2 -Arg-Arg-Arg-Arg-Arg-Arg-CONH 2 ) 7> 7R> 7 J"^^ VEGF 

VEGF s}- zz. ^-g-^m^l ^^-8- ^«fl«|-7l ^sfl*^ ^ei 

sH/^-id ^Bl^-i-ol VEGFsf 3 3 VEGF^l 1^ ^li^ 

VEGF^f £3-^13 VEGF 3] ^*33 ^ v 3i# ^^*h5i^K zz. 

^ 3.*]%. VEGF7> 3§El=ofl ^HsKr ^5.7} S3 3 3 VEGF^l ^£ ^ 

VEGF 2]- 3 3 53* *r 5aa}^. 21 *V, t!: ^ns]- 3.x] & VEGF 

7)01 M\<g i, a^ 2 ^ *\<£ 3^1 ^B^fe VEGFtf^lM f^^M- 3*1 
^ 1^-31 # 3# ^ Sl&cKS. 7 ^ 51 8 %3i). 

^ Vj f ^ 43 £-3 3« 57>3^l VEGF n. ^-Ml 3:^ £^-§r 

^1 3^ ^ie)H7> 3*fl^ 35L# VEGF i 2 i^l 

-g- 3 a^ = 7> VEGF^l ^1 *flS.sl ^3l-§r ^1^3 2: 

11 
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A>^7l 'SElJE.sq- VEGF2] '#*H*HM 45.^ DNA ^ 

&o] VEGF^l Sl*fl ^-S^tt ^lSSl DNA tM3^ir «l3fl*H ^l«fl*> 

?A<L£. M-El-M-, ^ VEGF°fl s]*}- ^I^tt 

5U-5--8: S^VSW-E. 10a ^ £ 10b %2i). 

cc*V ^e^^7> ^-^^J-^ (ant i -angiogenic activity) 

-§- 7^1^*1 2;Al-^>7l ig-zf CAMCchorioallantoic membrane H VEGF s% 

^ ^Els.* ^ej*V ^4 VEGF°fl ^*fl -fKE£|Sr 4] ^^-a- 

^ M -2.^ ^AleV ^ = 3)- VEGF* -S-A]ofl 

& VEGF^-i: ^el^ ^1 ^3r*8^°l Q 

#*] *l*fl£l*r ^°J^>5icf(£ 11 % v 2i). SEth 

VEGF1- £-Hl*Hr ^*ti -frlE^fe ^1 ^*fl*Rr*l ^}f>}7] 

$\t\ol VEGFl- e^-* °oMli# H-^^ ^El = fif ^-z* CM 

■fe 3-§- 12 

VEGFofl 7>*l±r 3^3. a. 3g^c 7 > °M|S<q 
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911} #7] ^Ei^sq- *v^| ^ 3]^a> ^>jl, ^<£sj 

371-1- <y^>« ^^n>^ ^A].^ Ifl^ofl til^fl fot^ 

-9-^ *i*fl-^ 15a ^ i 15b %^). #7RV ^4^1-^ 

^h.^ VEGF^ a]s ^i^g- HV-g-o.^^ ^# 6 <J=^ q 0 ]m. ^ 

VEGF°1 ^15.^ s ^ofl ^l}*}^- ^-g-xfls}- ^^-*}^ ^^()*> 

-S- ^^cr VEGF7> ZL ^-MH ^*Rr ^ ^«||*> 

A] ^#^-4 = 0. S Aj-g-^ 4: Olcf. 

A o V 7l£l ^Afl^r ^*M<M oj-g-^cf. 

13 
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<^Aldfl i> 125 is. 3L*1^ VEGFS] ^ fl-^ 

125 IS. 5*1 € VEGF 165 » ^*fl °1 ^^o] 

-t-^1, 9J#<HH -n-efl^lr ^^r^ *fl£(HUVE cell, Clonet ics)-& 

«fl°cr -§-7] (gelatin-coated 100 mm dish, FalconHl ^JL ^*r^ M]3.-%- «fl*l 
(Medium 199 + 20% BCS, 5 yg/mi of heparin, 6 us/ ml of endothelial cell 
growth supplement, 5 ng/ml of basic Fibroblast Growth Factor)^. 37°C 
^li-§- °l^Sr<24i «fl<£7HH *fl°<^rSm. ^117} HU*!/EDTA 
^.ofl^. *\^*\o] ^^tr ^ tifl^sL tq-A] ^ cf^- ^11(5 

x 10 4 cells/well, Clonetics)* wfl^-g-^l (24 wel 1 , Costar Co. HI ^Jl ^Hf- 
? |o. ^ i2o IS _ VEGF165 0.2 ngol 91 ~ ^ -g-<*] (Medium 

199/25 mM HEPES (pH 7.4)/ 0.1% bovine serum albuminHl ^ol 4°C°fl^i 3*1 # 
^-oy ^a)-7}jl ^ * , ^^-^1 3*1 € VEGF-i- ^^^7] ^sfl i?HH 

A}-g-*V afl^sf o.l%s1 €■ £J-#-g-<*}°.3. 2 ^ 1^ 

o] ^cf. ^laoj] #*flsKr ^-§-^H 5*1^ VEGF^ 

*£-§: ^*j*M #n o) Bfl«3=-g-7lofl 0.5 inf.s] -g-sfl -8-^(20 mM Tris-HCl (pH 

7.4)/l% Triton X-100)^- A J-&°fl^ 20£-# *lBjSr ^ >*fl2E £13"i"ir y 

14 
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-7>&e] (Counter )# °l-g-*M l^tr w o v 4%^ ^^c^ al^-o^ ^ 

^-(non-specific binding)^: VEGF^ S*}=|*) VEGF^ -§-«]7> 1 : 

10CW &<>] afl^SH ^^r5$-2>l, ^ ^}-§-^V^^. 

JE la ^ -E lb^H <4b)-\+ ^-Ej-ofl o)§].^ s ^5} VEGFU ng/mO^r 91 
t\<>) ^<*\*\ -B-bJ)^ ^1^(5 x 10 4 cells/well)^ S.'M ^ 

^fls>^ VEGF^r-M*}^ ^tH^ VEGF ^H°fl ^3°153 

£ lb<*lH ^41- ^^(Scatchard) £r^-§- -§-*fl €^ 4 

5. 5.^ ¥ ^^fl^-i- s^^^HS lc). °1 ¥7>*1 ^-g- 

sVM-^ ^^-^(KD)ol 3 pM°M, ^fli^ ^ 20007fl7}- #7fl^, 
^ *>i4^ ^^(KD)°1 50 pMo"M ^ ^1^^ ^ 60007l]7l- ^t-Mtt ?J°-5. M- 

^Sr&cKMaciag, T. et al., Proc. Natl. Acad. Sci., USA, 76, 5674 (1979); 
Myoken, Y. et al., Proc. Natl. Acad. Sci., USA, 88, 5819 (1991); 
Gengrinovitch, S. et al . , J. Biol. Chem. , 270, 15059 (1996); Bikfalvi , A. 
et al., J. Cell Physiol. 149, 50 (1991)). 

<^a]6\] 2> ^Eji= ^^"l-^l'H VEGF ^^1 = >H 1 

CM 1) *1 1 ^ 
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^-*H4 *\<g. £th#£ ^44' tH^rS^KPinilla, C. et 
al ... Bio Techniques, 13, 901, (1992)). 

oj-Dl^o^ 14^ *1 57^ $1*1^- *1^* *fl 3tr 197fl^ o>nl^A>^ 

^--§-5. ^€ M-H^l ^^1^ X3. 5.^*V^, OX2X3X4X5X6, X1OX3X4X5X6 3<H 
67fl^ I97fl^l o]nl o}^ o}v) o_s. ^fl^l ^l"* ^1"^^. 

itl-eH * 114(6 x 19) ^thi^l ^-ir^tl. 

(^■^1 2) 1*1- *i<i ^ 

sflEliE. ^^-^ ^^-"Ei VEGF-4 H &?t*\r^ ^ElJEL 

o] ^} ^ -Mtb ^^r^ -*1|aL(5 x 10 4 cells/well, Clonetics)# 

Hfl«3 : -8-7l(24 well Costar Co. Hi ^-2. *H^ 0 J: ?1£ ^, 125 IS £*1€ VEGF 
0.2 ng^ ^-S-Sl ^&)ZH4 ^JE^JEL ^l-ol s.o] oi^ yfl^l (Medium 

199/25 mM HEPES(pH 7.4)/0.1% bovine serum albuminHl ^j! 4°C°1H 3*1 

o> l^-Al-7lZL \+ Jf, ^*f*l 5*1^ VEGF-i" ^1 71 Sl- 71 ^ A> 

-§-*V tifl^sl- 0.1%2l ^-^©l €■ 91^^ ^ 2*1*1- 1*6*1 

^&cK n ^. Ailiofl ^T-flsRr VEGF^l 

l^*>7l ^sfl °1 Hfl«£-g-7H 0.5 in£Sl -8-«fl -8-^(20 mM Tris-HCKpH 7.4)/l% 

Triton X-100)-!- ^ch&^H *1 3 ^ -g-*fl€ ^1^ £^1"§- 7"^^ 

16 
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£ 2^ 0.33 nM/^S- a^*] ^= £^-#-g- a> 

■§-*H ^a]*V l*> °1 ^^Hl 7ls*V^ A o v 7l a 5. 

hVS|- £0] zv 3vH^l 57fl2] oj-nl^A].^- ^eM^c* , sg^e ^ 

£I*HH °>=7l\iol 4^ ^aV ^ss.o^ %Ajofl 

£.* ^a}^ n £ 3a ^ £ 3b^l uj-EftflSi^-. 

*H 3*l*r 2*1- ^t^cHH oM^l^l ^ al-^S. ^^Tfl 15} 

^£(0.01. 0.05. 0.1, 1 //M/sequence)°1H VEGF^ ^ ^£1- 
<%2.^. ^ 0.1 a/MAM*!^ l^j-l- £ 3a°fl Lj-Ej-ifl&cl-. VEGF^ 7} 

17 
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1- ^*7l 0>n]^ «-&| ^ Wi^fl , Vil ^fl, ZI^JI ^ 

^^fl^l ofnl ^o^ j 3gEl= q.^^ ^ ^^1^ #7] ^ Aj 

<*|fr| ^5.(0.1, 0.25, 1 juM/ sequence) 5. ^^\^.^, ^ 0.25 ^MMi^ 
n ^4 *3 til #*fl, nelui <^ si^ ^1 3.^- o}s 7 ]^o] 7 } 

# S-^SLsL VEGF4 n T^^Hr ^J-g- cq. + oi^cf. 
4) ^E^JB A^o^ 

^ 2*> 5^o] ti.S^oflA-1 Aiigig JL^^^I ^^-#^r Ci 8 

^ A o v A iS. ^l^r-i: 7}^lJl ^sl^r 67fl^ £^§-3. 4*1 

^■^s^o.^, cfA] o] a} 7V^12] ^-§-21 ^£(0.5, 1, 2, 5, 10, 

25 ^M/peptideHH VEGFSf ^. d 1*1tt SA]-^^^ 
(51 4). 

=L ^4 l«i 7K> ^ £^-§- JjL^o.^ o] ^^-#ol UV 280 ofl 

18 
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x)=v}x]si\ c-l&|«}2} ^^^sf VEGF^f ' =l ^-g-*fl*>2l £^h§- *1*fl*i- ^ 

42} ^o] Cis 3tf ?k^SL3. A ^^^1- £-el*>£i}. 

(#31 5) 3*> 

^•£1- ^^*Vi \+ 3s °1 127fl si JSElS-S^l VEGF°11 tfltb ^)D-*l"8--§: ^^tb 
^JE(1, 4, 10, 20 //M/ sequence) <*1M 3^ ^-5^(5- 5). 

zl ^ ^ll 1, ^ll 2 ^ >H1 3^1 37fl^l = #0} VEGF°1 =l ^-§- 
^Hl l^Kr 3-§r 7po v i^^ii ^*B^-* zi IC50 & 

^ 2, 3.421- 3.8 fxW^^°)9X^. 

S*V, S. 6^1 l:nHH ^L^°l , efo] a] 0.^.0]- ol^o^ ^£(10 
A/M)S1 ^El = 7> g_X]Q VEGF2f ZL ^-Ml^ *1*H*>*1 

^ nfl, *J7] ^21 7>^] oj-nl^Aj- afl^o] of u| 5} J^o) ^ 

-8-a>$ a] ^#<g^ o.c oj^o] oj 7 iAj A^^oHli ^#31-2£-(bFGF)4 =L ^ 

19 




-Mm^ ^1^1- *1*fl*|-*l^ a o v 7 ]o} ^ 3g^ = 7 |. VEGF^l^ 

VEGF*}- =l ^-g-*fl:?Vfil ^«fl*>7l ^tflAife 7>^1 7>^-t.V 71 

*M o|^- ^ oit^-. oflt- 33 VEGF°1M- *r-g-*fl^ ^>M-5+ 

^^^-i-ol VEGF^ 3^ VEGF°1 *\}£.2] 

A i ^el^r U-^^-S. 96 € <t^*> -§-7l°11 _H^(100 ng/wellH?!^., 0.1%S] 

*V oiAi-cg a^-g-oJH n ~°\£- VEGF(0.2 ng/well)* ^.EL 

2f 37r°fl A i 1*1 # ■S- < ?> ^^^m^- « v 3*l ^ ^1^1 VEGF-§- $M Af-g- 

a o VA >^^ *^*V5a4. ti l^-°l^ ^^-(non-specific binding)^: S*l€ 

VEGF^f 5*1=1*1 VEGF3 ^ -H*j£ ^El = 2}- ^*v^oWofl 

jl*j£]*l &-gr 38 #Hl7> 1 : 100^1 Sl Tfl Mfl^H £ ^ *> & -2- ^, 
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H ^4 £ 7*11 ^E}\i 3*1^, VEGF-c: 

= » ^-§- OJ H 3 ?r% v o.S.^ £3*1 ^lTl^* ^ Xi^cf. VEGF*)- ^ ^ 
El = *V^ ^^(KD)<& IC50 St-ir *r?l ^-i: °l-8-«H ^r&^CDe 

Blasi, A. et al . , Trends Pharmacol. Sci., 10, 227 (1989)). 

kd = ic 50 - ^ . 

^7} ^ °l-g-*H ^^-^(KD)^r ^1 1, 2, 3 o] 5g| 

&) = ofl tfl^H ^ 5, 2 ZL^Jl 22 /uM °]^^. ©1 ^*H1 3 ^ 

*11 37>^1 ^^^.-i-^ 3.^ VEGF^ 3 0.5. 

*1€ VEGF xfl 7>^S] ^ElEoj| ^«fl £3*1 ^I^tt ££.3. 

iLo>, a o v 7 i^ i,. 2 ^ ^1 3^ = ^ VEGF^HH ^^^M- 

#7)& y >^- ^71 ^] 7>x] 39^ = 7} VEGF^ ^§-§-£ -f3£ ^ 

^ 1(RRKRRR)°1 7}# VEGF^l ^thi: z\$\*}<%7) 

>H1 1^1 ^S^* °l-8-*H VEGF ^ ^g-f-£ ^^^1- iA^^cf. 
<?i*l, 3^tr i^°Hf <y#£l 3 cDNA £ r °l Ji^ S) (Clontech)l- ^ 

^o.^ PCR-8: f-*fl ^Efl^ VEGFieo. VEGF121. VEGF 8 - 12 ^ VEGF 8 - 10 92l cDNA 

1- f^-tb °l#-§- ^^5" ^ -§5^*1 = pRSET A(Invitrogen)^l 

21 
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^*}JL, DNA ^7l^<g^- SHl*>Sii}. 5 ^2] VEGF* 7># zj-z^ pRSET A 
l-^Dj^l- T7 f^JL^# Si^- ^-^(BL21(DE3)pLysSHl ^3 

^a^J :f, o] tfl^-i- Hfl<£sH VEGF1- -§- o g^l 

(inclusion body)^ ^EflS. 7l^ofl 11^ 34 

90% ^J£5. ^-el^afl ^-^^-(Siemeister, G. et al . , Biochem. 

Biophysics. Res. Commun. , 222, 249 (1996)). £^ VEGFir # 

^ ^j^l ^(protein assay reagent, Bio-Rad)-8- °l-8-*}°3 ^^=*>5a^, °1 

VEGF ^-g-xfla}- ^^Ka HUVE >*fl3£^<>11 ^^3L^-¥r *^-§: 
t}. 125 I(0.5 mCi/5 //g^ z]- ^«w^)^ IODO-Bead(Pierce)* °l-8-*H 
^e) VEGF-i- a si ^«fl^^ 3 VEGF 

^1( monoclonal ant i -VEGF antibody, R&D systems)!- 
EL ISA (enzyme- linked immunosorbent assay) ^ ^r-g-^rS^ 1 }. 

^A|ofl 2°1M *1H=1 VEGF oil tfl^ zj- W^Sl ^\*}±r ^ 

^ ol-g-*]- ^-§- ^*J*V ^s]-, l(RRKRRR)^] S*l€ VEGFies ™. 

*Y ovqe} aflsl-^ ^^^(hepar in-binding domain) 7]- £*1€ VEGFm^ 

=L x\*i\is\^ 7 A^r 1- m, VEGF^ ^^Mlfe #71 

^EjHfil- VEGF Sr 51 ^^-b ^^-§- <2 ^534. n^al. M-H^l VEGF °1 
^1°J VEGFs-m. VEGF109 ^ VEGFa-109^ ^-§-31^ a-^ 30} 393 = 7}- 

X^B^Ml $«Hf 2.3. iL°}, #71 El esq. y EGF sq. cq ^ofl VEGF 121^ o} D l 
2=- U ^ 31 n^^-Al n s Vcfol ^iL^-§- ^ 5lSi4(S 9). 

22 
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<^aH] 4> 3*> 33: ^El^#o|' 7}x\^ VEGF^l 3^ M}£. 

^#3 3^8 

^El^ -^-*HH ^Jl£ >H1 1, All 2 ^ 33 

^g^cs-ol oj^cq E^#oflA^| -H-efl*V H^** x-fl£.6flAi VEGF<^1 -fr^l^ DNA 

^B^ol IL^Q u)]oj:^. 7 i(4 8 wellf NuncHl 1^ ^l3L(10 4 
cells/well)* 37°C^^ afl^tr 4^- I: 0 ! S^8r wfl*l 

(serum-free medium 199)5. 33 ^o\^ 3 VEGFUO ng/m£, R&D System))^ cf 
^tr ^3 #0^^ ufl^-g-^ 7>tr ^ 37°C«lH wfl^>^ 

1^. 24^-1 ^ ^ir^i^. 3 c l^([methyl- 3 H]thymidine, 0.5 n 

Ci/well)^ 7>*V cl-A] *Hf-# «fl°o^]-^^-. °1» 0.1%3 <£^ol o}a|- 
<g 2}f^i ^ 0.4 N NaOH^ A o V ^°lH 20^:1} ^|£f -g-*fl A l 7lJl 2 N 

HC1S. ^ DNA ^M3°fl °l-§-€ ^afl^Tfl^l (liquid 

scintillation counter )S. ^^rW. ^3=3 ^.g- 5:A>S}7l 3 

sfl zv |ElE(ioo //M)l- VEGFol A o v 3HH 33 4^5. 

ZL 13]. 5. 10a°\)M ^ 31^ 3*13 ^3 = ^ S.^- VEGF°fl 

3*11 1^ >*flS3 DNA ^-i- ^l^Ml *l*fl*Kn. IC50 

10 - 20 /ai°l$3. 

3-%=3 ^E1H(100 ^M)« *lB|«fl ^-§- ^ °ti 

23 
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412] ^^-ofl cgfgo] ^ 7$% ^-oi^-o.!.^ ol^i DNA ^ H 
^S. ^ 10b). 

VEGF 2} =l *r-g-*fl#s) ^^o_s.^ VEGF°11 s)3b vfl^iS) o-c 

!- S.o] ^o.^ T^^fe 7>^# ^ ^^^f. 

<^Aloj) 5 > ^ AJ)^ |E]n f o] VEGF°m °lt £:»l*Hr <$M}^«\] ^ 

a. ^-tga) 3gEl=.s] ^-^^^^ (ant i -angiogenic activity)* ^ 
^*>7] ^<5f<*|, ^-z* (^(chorioallantoic membrane)* 0 l-g-*lH °11: 0 1 VEGF 

4.' 

-8- 3 ?K !"¥-€)-§- 90%S] ^£7> -fr^Tr 37°C nfl 6 J=7l<Hl 14 3L tiH^A]^ 
c}. 3°d ^°fl 2 in* ^£31 ^^-^-i: ^7]*fr5L 4^ ^ 
afMsfl 2 cm x 2 cm 3"§- ^1:5^. 

VEGF (10 ng/egg, R&D System) 4 cf^tb ^ ^3 = 4 cj-s. a]s.1- ^ 
-8: 3 1/4 ciaj-^-^i 9\ u\ £ ^ (Thermanox coverslip, NuncHl 

3 3*r°4 t^l ^ A oM 9^yfl ^^=sl CMH 8&i=k 

Oil- M 33 3 ^#3. °J*fl -^£S]^ ol^^l c*|Jf^- «fl«. eg 
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¥ ^-^^-2.3. ^^*>^cf. 10 

^7fls] 3i] <>1# n ^* i 5°fl M-^- 1 ^ 



< 3. 5 > 





^ ^ 
M ^ 


°<J=^ #-§-(%) 


pa 




3/28 


10.8(1.4)° 




VEGF (10 ng) 


9/27 


33.6(3.8) 


0.004 


VEGF + RRKRRRd ug) 


4/26 


15.6(5.1) 


0.245 


VEGF + RKKJRKR (1 jug) 


4/26 


15.6(4.5) 


0.271 


VEGF + RRRRRR (1 fig) 


4/26 


15.6(5.1) 


0.245 


VEGF + KKKKKK. (1 tig) 


8/25 


32.6(12.2) 


0.038 


VEGF + =S.^(50 fig) 


5/26 


18.8(4.1) 


0.128 



-§-*fl P<0.05^1 H ^^^Hr tfltb ^sH4 f-Tfl^ 



#7) t ^ €71 >M -*J^2.M>H VEGF^r ^ ^ 

-I- °-} 33.6% -fl-IE^Tr «;^-§: M.^^m. ^ ^b] 

=.(1 ug/egg) ^-^^^ € ( ant i -angiogenic factor )S. SLS. 

^(protamine, 50 //g/egg)# VEGF^ ^Hl ^^ftSr °fl . ^ ^ 15.6%, 
18.8% ^51 IL^il^ x-^flsq&c}-. 8>^°>, -g- «1 



pcttkls 
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^ A ^* 7>^J1 <&X)k} ^->HH X] Cfl^ 3gEl = (KKKKKK)^ 

^^.7} ^-^^ %^* ^.ol^l &2KrC^ 32.6%). 

^2} ^ CAM* °l-§-*> ^^l- ^fl^*>7l Sin, £^1 ^ v * °) 
-g-tr 41 « S-'S ^* ^l*r5^. ^ff^^^V -g-^ « £?)(3 

kg, SLC, Japan)-!- W-^K intramuscular ketamine anesthesia, 44 mg/kg)*]^l 
^ t#-8- S (Bard-Parker #11)* °l-g-SH zf^K corneal dome)* 3 mm ^7fls> 
^4. °> D 1^ -HI EEFDDA ^ <i KRRKRRR)^ 1 //g* VEGF(10 

ng, R&D system)2|- -g-<aJ) VEGFC10 ng, R&D system) 1 ?}-* ^3*r°3 *r 

^^HH ^fl Thermanox covers 1 ip(Nunc)* ^7fl-¥-3Hl ^Jl, 
711 *>^^. 4l H^^l ^#3^ 16^ ^<H1 ^^Hl *fl3°] 

a>^1^- ^^dl (Nikon, FS-2, Japan), A 6*}^ ^.v\7\ 

°l-g-sl£l^. vflsq ^-l-ofM -fi-*}^: ^^7> ^^Sm. £ 11 

<>1H SL^l, cfl^^S ^>-§-€ EEFDDA ^ = ^ VEGF<>11 2}*fl -fj-JES] 

^ z^oJHsJ 41 ^^ofl =>>i- ej og^s. ^ ^ H]-^(i 115] C), 

^11 1^ ^ — ( RRKRRR ) Q\ VEGF1- ^ ^ ^^CE ll^l B)^^i^ 

VEGF'LV* ^eltl- 11^ 41 

^7] ^7]-^ £ 10b^ ^1- f^r^, M 

^ 412] ^^-ofl^ 3i ^^o] oj ^ ^ ov J1) ^6\^ WGF°] >*fli°fl 
^7fl§>^ zl ^-g-W IWfe ^* ^-§-A^^ VEGF°1 -fKE*rfe A] ^*§^ 



26 



pcT/^iJ 9' 0 7 9 

* «WH(i n vivo) <^ll> ^ ^4'^'^ Si^r- 

3^ ^)E|E7f VEGF* ^-til^ ^*fl -frE^Tr ^1 

* ^^l*Vo. g-^ CAM-i: ol-g-^V ^^*V ^-Sfl SO-ol^i}. 

10 5 7fl£| ol^> <£M]i(HT1080, human fibrosarcoma) 4 7.5 figs] Type I 

#eWRat tail, Beckton Dickinson, USA)-§: 5 fd^ 1/4 S 

i 10H wfl^l M CAM $H ^3^^]- 37TC°fH Hfl^SM 

(1 6 ^ £ 12 #2:). 



< 5. 6 > 





<8=^ ti J-§- ^ *r 
^ ^ 


°<H3 *-§-(%) 


pa 




5/27 


18.5(2.1) 






18/24 


76.0(8.5) 


0.011 


°^M]S. + RRKRRR (0.1 fig) 


8/22 


36.0(8.5) 


0.160 


<?M|5. + RKKRKR (0.1 fig) 


10/23 


43.0(9.9) 


0.141 


°H13. + RRRRRR (0.1 fig) 


10/24 


41.0(7.1) 


0.098 


<&*H2. + KKKKKK (0.1 fig) 


14/22 


59.0(1.4) 


0.002 



114 VEGF-§- £ul*rfe ^ CAM°1H «fl 

1- °fl 3^3^ "^r^w^KspokewheeD" ^2:* ( 10 5 cells/egg, 

76%), ^ = (100 ng/egg, 36 ~ 43%) # ^5.^ -§-^Hl ^^*f^-i: 

a}) a] ^£^0] X^flS]^cf. ^x)oV, $H>*1 A}-g-*V tflSS" ^El=^- 
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5^(100 ng/well, 59%). 

<^ahi 6 > 3^ ^hi = 7> <a*> ^-4^^ 

VEGF^ ^*J-^-g- ^E] = s.ol o]^V <MiSj ^^-ofl ^l^^oi 

5^*1 ^-¥-1- ^4 ^-§- %-n ^oj-^ovcf. ol^V ^Ml 

i(5 x 10 3 cells/we 11)1- Hfl«#-g-7l (96 well, Nunc Hi ^oL f%^& afl<y=tr ^ 
^ei ^-Ms} 3gEl = 7> 01^ *M(DMEM)» 3 

oj ^o]] £0} 51^ Aflis] ^# 20 id tflis}fe]^ «S^^(Cell . Titer 96 
Non-Radioactive Proliferation assay kit, Promega)# A^}*^ 37°C°11>H 4*1 # 
afl^ * , #°f ^*fl 49^€ 14* °<J=-§r 0.2 in£^ -g-sfl -g-°«* 

-§-*lH^ 570 nmolH ^*rW. ©1 ^ , -g-*fl€ ^>*<H1 £RV 

*#5L^r ^\ HZ- tI «1 31^. 

ZL £ 1301] u}Bf\+ «>Sr ^^^1 = 10" 4 M^l 

^^-ofl^- ^^^o] <g$-i- 
aw^i saE) = 7> -e-^ <3Mis°ii ^fl ^l^lir vegf°i %^ ^H^l ^i 




S.^ i^ofl ^fl^Kr tt^sH- ^^Hr ^4 ^^f^^l e^r^ ° D M1 
3^ 

^^-^ ^3H*1 , ^ 

*io| Tfl^s} 3l*fl ^^^o]5}ir Aj-^ol j±ji£l &:[l(Hanahan, D. et 

al . , Cell, 86, 353 (1996); Skobe, M. , et al . , Nature Med., 3, 1222 
(1997)), #713!: ^<*IH 3 A -^ ^^^7> ^Sflifl<*fl>H a] ii^^-g; 
SLS. *\n *k ^ 9X^r°] $.7} <&4\ ##*r $.°] ^ 

3]#^j- >M|5.(HM7 human colon carcinoma cell line, 5 x 10 6 cells)-!- 

A 11 EEFDDA KRRKRRR)^ ^3^.(0.5 vs/uMQ -t- 1 !^ H fl 

*1( serum- free DMEMH1 4^ -§-# ^(athymic nude mice, 

BALB/c/nu/nu, Charles River, Japan) °fl ^Fr^r «>^, ^^^Tr 15*3 & 
^-g-^ofl A ^^(0.5 /zg/100 jt^/day)* 2l*Fr A r *>5icf. 

^°J= 371 = 0.5 x m^.f x zJoj 

«13M1 oji)^ ?i #^^; ^sfl, (diethyl ether)^ 
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^^-th. ^ (flank incision) "-f-^ ?l(athymic nude mice, 

BALB/c/nu/nu, Charles River, Japan)^ 9l£ ^(HM7, 10 6 

cells) 2 }- o>nlicXV a-^ <g EEF DDA, KKKKKK, ^ l(RRKRRR)^ ^^(0.5 

US/ til) ^ 100 fd% ^>t> 3, ^V 2 ]- H o v ^°-S A 

^-^ x^o] ov <§o1 el (metastatic nodule)^ 7fl^» S^hS^. z}- 
6 ufl*l 7 Dl-e)^ 33. ^sl&il^, t-^^^°ll^ P 0.05 ^Vo] 

^-f f-T^l^o.^ -R-sHlQ: ^o.^. ^^.^cfcs. i 4i ^ i5 a ^ 15b). zlb} 
Jl, EflEe^g^-g. <g-^^=(Cell Titer 96 Non-radioactive Proliferation Assay 
Kit. Promega)-^ °l-g-*b ^iMl^i A ^3 = 7} ° D Mli(5 x 10 3 cells/well)^ 
^^oHl 7jo] 3-0} 32*71 nflg-ofl, ^£ ^ofl o}*V oj- 

^lisi #°isi -Br Hii^m ^ 5U£tK 

15 ^Hr^ £flS^<?l EEFDDA ^El^^r ^ 

2£°1*1 & v fe . *1<S IS] RRKRRR ^^^^ o)^]-<£ ^on^-g- ^A}^ cfl^i 

fl^fl ^<#a] Jfs}s 28%S #±:Al^-§- 5*oJ*v - 14). £E 

IV. tfo.£Sl *M ^Ml ^ ^MH i EEFDDA ^H}^ *i*l 

ol^l ovj, a-) <g KKKKKK ^-E-fe ^ ^7(tfl2^ qt 80 %)-g- j£o] tiV^ , 
Ail isl RRKRRR "SEl-E.^ ^°A U ^ ^>t.> cfl^ofl w]*fl #o]o}- ^ 

cHe]s] 7 Ht ^ -¥-711 oil £M ^ v 16% ^ 33%5.>H -f^*!- ^«fl^-i: i-Sa 

tq-(S. 15a 15b). #7ltr l^jn^ 3 ^El=^ VEGF^l <dJL 
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^o_s.^ ^^°o^ ^ °i ^ 5U4. 

7> tiV^^l*]-^ , -frSL-g-^ 0.1 ~ 100 ug/kg o}jL, v}^rZ\*\7}£.±r 0.5 - 



*V^, a o V 7 ] a^ 1, A^ 2 , >H<I 3 ^£.3) ^ <go\£_7] ^ 

A i1 l, ^1 2, 3 ig ej:e.s} ^ ^-i- °i°>ii7l ^|s>^ *>7l<4 

^-^^-§r ^ 2 *>3*?^ ^-#ofl a^ 1, A^<g 2) *\<g 3^ 

^El= (1 mg/kg)-i: 1 ml^ ^a»ofl ^-^ -Af^c}-. a]^^-^ 

J=a]^ -^o] 3)1 a>o^, °Jtf^#, a^^# ^#^>i ^ 

°J A o v # A o Vo lM- afl^ -§-■§■£: &5a-2-^, *fl^£3-, H 0 -^>, 
£^ *\<£ 1. 2. 3^. i n vitro^H ^*1# *ftS. ^(^^ 



10 ^g/kg 1 S| ej= 2 ~ 
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Jl, ^J=°lH ^a> ^-a} a] i mg/kg7}*l ^-^^5]-» ^4^*1 ^ A > J f- 
<^ 2^*1^ (LD5o)^r 1 mg/kg ol^ol of^^ #^sL «-£)&4- 

<#7}<q*] ^^\¥r a>sq- ^-o] ( igj-Tg^ ^jE] =^ VEGF^ M}2.<*\) 

^*Kr =l ^-8-^1^ ^ «fl -SV , VEGF^ *l*f|«H, VEGF-4 zz. 

SlS^-g- ^-til^ Oj-x^o]] o]^ ^ a] ^^-i- ^sfl^aj 

#°H1 ^«fl^-i; i«D]Cf. O}-^, ^. «Vx^^| 3*1^=^ ^Aj 

^^l- ^>^i ^r^^-i- *J ^-^^ ^^.Tfl ^ 

^-t^o) S)E]Hf °1 -§-?}- <y- als^^r ©HI 3.71- oj-v} ^^2] ^ *]}£_(^& 

^ >*fli)^ ^-71 ofl&oiK ° D Mli^ ^oM^ "^MH 3R> "SMI^sj 
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3^ ^3 



1. 1) 33 ^>=7l\io]j7; 2) ^ 

»l*f) o>nl^A}^ o>a 7 l\d, sW-fcH*! ^€ 7fl^ o>d1^aVo. s ^ £ 

*^*fl ^EJH.. 



3. ^ ^JE.. 



7<1 



3. §>tt 
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^3 
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>tf -frS-l-lISi ^^HlS. ^51 = €-( vascular 

endothelial growth factor, °}*\ ' VEGF ' S. ^sfl^Hr A flS.£- 

ofl 2]-*}- 7jo Si o_ S i=. ^1 -B-£^>31 °m ^*fl -g-ul 

£|*r VEGF^ *WKr 4^ ^i^* sf^^AS ^E}£L 
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